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ABSTRACT 

This paper describes the development and 
implementation of an individualized instruction-evaluation system 
used in a third^guarter chemistry course at Cuyahoga Community 
College (Ohio). The system included: (1) 20 performance objectives 
covering the three modules in the course; (2) an instructional 
sequence for each objective composed of a variety of learning 
activities — lectures, readings, discussion, problems, slide-tape 
modules, and tutoring; (3) criterion-referenced tests with immediate 
feedback; (4) redirection on objectives not mastered and retesting; 
(5) grade determination based on number of objectives successfully 
completed^ with no penalty associated with number of attempts. 
Evaluation of the system was based on the number of students 
achieving mastery, error rate data, and a student questionnaire. Of 
the 10 students in the course, 9 achieved mastery of 90% of the 
objectives, and student responses to the detailed course evaluation 
questionnaire were very positive. However, error rate data indicated 
necessity for revision of instruction for 5 of the 20 objectives for 
which an average of more than 2 attempts were required. Objectives 
and alternate test questions for the modules are appended. (JDS) 
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ABSTRACT 



This practiciini report deals with the development of an individualized 
instruction-evahintioM system used \-ith throe modules of a course in 
general chemistry. The report presents the system and supports the 
different facets of the model with learning theory principles. 
Basically it Is a system that (1) spells out the objectivej in concise 
behavioral tems; (2) suggests learning activities which include lecture, 
discussions, reading assignments, problems with answers, self- 
Instructionalmaterials, and tutoring; (3) tests by objective with 
criterion-referenced questions; (A) gives knowledge of results on 
tests; (5) redirects; (6) determines grades by number of objectives 
accomplished with no penalty attached to number of attempts. The 
writing of the three macules was accomplished and was included as part 
of this practicum in the form of (1) objectives, (2) learning activities. 
(3) tests, and (i*) retests. 

The evaluation of the system and the modules was based on the 
number of students achieving mastery, error rate data, and a post-test 
questionnaire. Of the ten students enrolled, nine achieved a mastery 
level of eighteen objectives or 90 percent. Error rate data produced 
a number of objectives and retests that need to be reqritten, rewbrked, 
or the addition of supplementary material. Rate of progress was also 
examined and found to be too slow. As a result, timelines or deadlines 
will be established for each module. 

The forty-one question post-test questionnaire produced the 
following conclusions and recommendations: (1) all the students 
reported they enjoyed learning with the system; (2) all reported it was 
a very helpful way of learning"; (3) most facets of the system were 
helpful to learning and will be kept unchanged; (A) institute timelines 
with first attempt in class; (5) grade attempts (tests) immediately; 
(6) the mean predicted anxiety level of students without the system is 
significantly higher than the reported anxiety level of students with 
the system; (7) modules and objectives were clearly written; (8) slide- 
tapes and tutors were *nly some help; and (9) all students Judged the 
system as an "A" grade. 

Additional recommendations vcrc to structure all "hard core" 
physical science courses at Cuyahoga Community College Eastern Campus 
with the objective system; and further follov-up and study the future 
classes with larger enrollments so findings can be further generalized. 
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INTRODUCTION 

This practlcum report deals with the development of an 
Individualized Instruction-evaluation system used with three 
modules of a course in general chemistry. The report presents 
the model of the system and supports the different facets with 
learning-theory principles. As part of the practlcum, three 
modules were written to Include the objectives, learning 
activities, tests, and retests. The entire enrollment of ten 
students worked through the modules and completed the post- 
test questionnaire. The results were analyzed and the system 
and the modules evaluated so that revisions could be recommended. 

BACKGROUND AND SIGNIFICANCE 

Many two-year students do not possess the academic skills 
and abilities that one would expect of the traditional entering 
college student. One of the main cauces of the failures of 
these new students has been ari adherence to the standard or 
traditional methods of instruction. Many of these courses are 
taught in essentially the same manner as the instructor was 
taught without any regard to what is known about how people learn. 
If the needs of the community college student are to be met, 
curriculum, courses, and modes of Instruction have to be structured 
in a manner viiich is consistent with theories of learning. 

The Ea:>tern Campus of Cuyahoga Community College offers the 
traditional general chemistry as a three-quarter sequence dutlng 
each academic year. Although the sequence has a prerequisite 
of high school chemistry or the equivalent and algebra, the 



backgrounds and .kills of the students are extremely varied. 
In an attempt to meet the varied needs of these students, a 
number o£ informal pilot studies were performed during the 
first two quarters of the sequence this year. Based on experience 
with the pilot studies and a study of learning theory, it was 
concluded that a formal, more complete developmental study would 
be conducted during the Spring Quarter on the emerging system 
of instruction-evaluation. 

A brief description of the model, further detailed later 
in a student handout (see Appendix), is presented at this 1 e. 
Basically it i ^ a system that (1) spells out tlie objectives for 
the students in concise behavior terns; (2) suggests the learning 
activities that students should do (vhicli includes lecture, 
discussions, ret^ding assignment, problems to work, self-instruction 
tape-!.lide modules were available and sessions with instructors 
or tutors); (3) opportunity to show competency in each objective 
by taking criterion-referenced test questions in the testing 
center; (A) being given feedback (knowledge of results) as to 
which objectives were accomplished (90% or better) and which 
were not; (5) for objectives not accomplished, redirected to 
activities described in number 2 above and re-t.iking objectives 
when it is believed they can be completed; (6) grades are 
determined by number of objectives accomplished with no penalty 
or onus attached to second, third, or subsequent attempts. 

It was the purpose of this practicum to design, write, 
evaluate, and recommend revision of an individualized instruction- 
evaluation approach to general chemistry. 



To design a learning system that can allow for all students 
to learn, It must make provisions for students to work at 
different rates. D. 0. Uebb Implies In his writings that there 
are only two kinds of learners: those who are prepared by 
early training and those who are not. (3;139) For the student 
with the appropriate background, new concepts and principles can 
be learned quickly perhaps in one trial. For :he student with- 
out a good background, learning may involve many trial and many 
attempts to show competency. (6:93) This explanation is also 
consistent with the works of Gagne' especially when dealing 
with the more complex types of learning. The learning of 
principles, an emphasis in chemistry, is thought to be the 
chaining of two or more concepts. (5:52) Accordingly, one 
condition for learning principles is that the student must have 
previously learned the concepts or must lixLt cake time to learn 
new concepts. (5:53) Eventhough the chemistry sequence has a 
prerequisite of high school chemistry, many of the fundamental 
concepts are not known by the students for many different reasons. 

A review of current literature in the field of community 
college education leads one to a similar conclusion as above 
when one attacks the problems of providing learning for all students 
The essential overall assumption is that all students can learn. 
They may have different fI'.IUs, different Interests, and 
different learning rates, but they can learn if the proper 
conditions are met. Bloom views aptitude to learn as "the amount 
of time required by the learner to attain mastery of a learning 
task." (2:97) 

10 



Skinner has been bold enough In his beliefs to spell out 
tne significance of his views o^ learning and expressed It this 
wa>: "If the learner falls to Isarn, It Is the teacher's fault. 
With appropriate instruction, all pupils should get 'A' grades." 
(3:91) To go fuEthe-, a teacher of Skinnerlan persuasion would 
say "anyone can learn anything If the proper conditions are met. 
It might be that some require more time than others (i.e. more 
care, more experience, more background), but sooner or later, 
anyone can be brought to the same L'.vel of achievement." (3:4) 

Tnc system, as described previously, has six basic parts or 
facets which attempts to allow for different learning rates. As 
will be seen with the detailing of each, facet, there are many 
other principles of learning theory also accounted for by the 
system. The first phase is the spelling out of the concepts and 
principles for the students as what are referred to as behavioral 
or ptirformance objectives. The Importance of well-written 
objectives cannot be ever-stressed. An objective as used here 
is "a specific, o:/r.r;.o7e student action or product of student 
action." (4:13) li. students are to learn, they must be told what 
they are expected to learn. If it is important to learn, than 
it is Important that the teacher verify that learning has occurred 
l-his position on learn '.ng, of course, stems from the behavlorlsts 
camp of learning theory. Many psychologists, and in particular, 
Guthrie, were obsessed with the observable, understandable, and 
verifiable. If it is not oservable, it therefore must be 
excluded. (8:167) This position is further supported by Hllgard 
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and Bower when they operationally define learning: 

Learning refers to the change In a subject's behavior 

to a ^5iven situation brought about by his repeated experiences 

In that situation, provided that the behavior change 

cannot be explained on the basis of native response 

tendencies, maturation, or temporary states of the subject 

(e.g., fatigue, drugs, etc.) (6:17) 

In order to specify the objectives, the content must first be 

analyzed to iind out what the components are. Learning theorists 

Hebb and Guthrie both make this suggestion. (3:142) Guthrie 

goes further by suggesting to "break any unit into its finest 

units." (3:103) While there is a practical limit of subdlvlsbn, 

the use of objectives, at least in part, accomplishes the task. 

The second phase of the system is the formal Instructional 

sequence provided so the students can learn the content specified 

by the objectives. An attempt has been made to introduce a 

variety of experiences or activities for the students. The 

guiding principle was that different people learn different ways. 

Thorndlke suggests that one should avoid rigidity in teaching. 

Introduce a variety of techniques for solving problems. (3:80) 

The following is a list of activities available to the students 

for learning the objectives which are suggested by different 

learning theorlsts- 

1) Lecture - While it is realized that lecture-discussion 
has limitations, it is possible for students to learn by 

. . merely sitting, looking, and listening." (1:126) 
Lecturing, to a large part, is an opportunity to 
emotionally condition the students. (3:122) If the 
students feel good about the course (Imnructor, content, 
etc.) there is a probability he will feel good when 
studying the content and therefore spend more time. 

2) Heading - Each objective specifies the pages to be read 



12 



6 



in the text. so the student doesn't have to hunt for 
help. Many learners have become conditioned to 
printPd words and are able to learn through processes 
simiUt to the lecture. (3:124) 

3) Probl. ,13 - Each objective specifies questions at the 
end of each chapter to be answered for practice. The 
answers to all the questions assigned were distributed 
for feedback and reinforcement. It is important to 
determine the rolartive need for practice and to 
schedule the reinforcement. (3:81) The answers to the 
questions serve to inform the student he is probably 
correct in his problem solving method; and also serve 
as immediate secondary reinforcement. Most psychologists 
endorse a principle of immediate reinforcement. Giving 
correct answers or "knowledge of results" has been 
adopted by teaching-machine developers (based on Skinner's 
theoretical development) as a perfectly satisfactory 
Immediate reinforcer. (3:220) Guthrie approaches this 
idea by suggesting that the answer be specified as well, 
as the question. (3:103) "Homework without answers Is a 
test, npt a learning exercise." (1:260) 

Slide-tape modules - The use of slide-tape instiructlonal 
packages for groups of objectives has a number of 
advantages. Along with allowing self-pacing, the 
packages break the content Into even smaller parts and 
give immediate feedback and reinforcement for each step. 
Tills, of course, is consistent with many learning theories 
as documented previously. 

^) Dlscusaions and tutorfn^ - According to cognltlvc-f leld 
theorists, learning is an active or Interactive process. 
(1:199) During discussions and one-to-one tutoring, 
students Interact with the tutors and the content of 
the course in an attempt to gain new insights or 
cognitive structures or change old ones. They also have 
the advantage of receiving immediate feedback and 
reinforcement from the instructor or the tutor. 

The third phase of the system is an opportunity for the 

students to demonstrate, under tost conditions, they have the 

necessary skills and knowledge to "accomplish" the objectives. 

Each test question comes directly from one of the objectives and 

would be referred to as criterion referenced questions. Every 

attempt has been made to make sure the test questions were 

specified by the Objectives. Retention depends on the proper 
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stimulation. Instructors should not give trick questions. 
Students should be trained to recognize different forms of the 
''same question.'' (1 :263) The test questions are graded as 
cither "pass" or "not pass" with "A" level being the criterion. 
Giving partial credit for answers is avoided for if students 
"get away with" some rough approximations of the proper response, 
they will actually learn these approximations. (3:63i6:43} The 
effect of giving partial credit is similar to reinforcing 
undesirable behavior which will then further strengthen the 
undesirable response. (3:61) As mentioned previously, Guthrie 
suggested that the answer as well as the question must be specified 
and further suggested that the "precise response" be also required. 
(3:103) If this is not done, the result will be incomplete or 
inadequate learning, ilaving the general Idea of a concept or 
principle but not being able to do it, will impede learning later 
on which is based on those concepts or principles. 

In the fourth phase, the tests over the objectives are 
graded with the students being told which objectives they have 
mastered and have credit for. At the same time, they are told 
which answers wore not acceptable and exactly what should have 
been done. Even though the first try and subsequent tries are 
not graded immediately, this type of feedback is still viewed as 
having reinforcement value. The scpport of this practice from 
learning theory essentially the same as was documented for 
providing feedback and answers for homework and tape-slide packages. 
In order to Justify the grades earned by the student as well as 
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to gather feedback and reinforcement for the Instructor as 
to his success or failure, some method of determining what the 
student learned must be used, ^When the student does not learn, 
the teacher falls the course," (3:92) 

During the fifth phase, the student Is redirected to 
activities that will help him learn the objectives not yet 
accomplished. It Is Important to note that once the student 
has shown competency In an objective he/she does not have to 
retake that objective again. Tne student restudles and works 
mainly on the objectives he doesn't know. While the lecture 
activity Is no longer an option at this time, the student still 
has the learning activities of working with a tutor, slide-tape 
packages, reading the text and doing more problems, and asking 
questions during review sessions with the instructor. The 
unique advantage of this phase is that students continue to work 
on content they didn't master the first time. It la also 
possible that the student knew the material the first time or at 
least to a great degree and simply needed a short review and 
retestlng to show competency. The support of these activities 
from learning theory is essentially the same as for the second 
phase, learning activities and the overall system. 

Tlie last phase of the system is the determination of the 
final grade of the student which is based solely by the number of 
objectives accomplished. While not entirely consistent with 
learning theory, grades are given for the following performances; 
90 percent of objectives accomplished - A; 80 percent - B; 
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70 percent - C; less than 70 percent • student option of an 
Incomplete (I) or withdrawal (W). This scale was developed 
as a result of student suggestions during this study. Some 
students reported at the very beginning they would be satisfied 
with a grade lower than an ^^A", This, of course, also was 
consistent with the present College policy on grading. 

As mentioned previously, there is no penalty or onus attached 
to objectives accomplished during second, third, or subsequent 
attempts. An objective accomplished on the fifth try has the 
same value for grade determination as one accomplished on the 
first try. Giving less than full credit is similar to punishing 
the student for not knowing the content or for not knowing 
whether they are ready to take objectives. The practice of 
giving low grades or penalties apparently stems from the erroneous 
concept that punishment fosters learning. Or perhaps giving a 
student an adverslve stimuli (a low grade) will cause him to 
respond to remove that stimuli, which of course in reality he 
cannot do. Learning theorists are in relative agreement on the 
role of punishment in learning. Skinner objects to punishment 
or "adverslve control" because he has determined that it is 
ineffective and is accompanied by undesirable complications. (3:89) 
He would suggest that one simply not reinforce the undesirable 
practice and therefore bring about its extinction. (1:90) 
Thorndlke would suggest that one does not punish learners if the 
intention is to weaken some practice. Only reward is effective 
in producing learning, (3:61) 
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The subject area of chemistry by popular reputation 
stimulates high anxiety reactions In many students. They have 
heard that chemistry Is at the least a very tough subject. 
Although moderate anxiety (fear) can be an effect method of 
L.otlvatlon, higher levels can actually have a detrimental effect 
on learning. (6:609) The student may perceive the requirements 
of the course as being impossible for him/her, producing a very 
high level of anxiety. Under these conditions, the anxiety can 
function as an adversive stimuli by which the student could 
drop out in an attempt to remove it. Freud has classified 
an/.lety into a number of categories, two of which are relevant 
at this point. Objectives Anxiety depends upon real or anticipated 
danger (failure - V.K.B.) whose source lies in the exter lal world. 
Neurotic Anxiety is in regard to an unknown danger (chemistry? V.K.B.) 
(6:351) The conditions of the class must not allow the student 
to develop neurotic anxieties. Although this may be highly 
dramatized, the point is clear. The reduction of fear and 
anxiety improves learning. However, one must cause or allow for 
a healthy degree of tension. 

With no penalties, the student has a better proballty of 
success. The popular phrase, "nothing succeds like success," 
has its basis in learning theory. When a student experiences a 
series of successes that student becomes motivated. (3:163) 
When a student succeeds, he feels good. When he feels good 
chances arc he will continue that activity. It is Important to 
"arranRe for the prospective learner to be successful at the 
activity that is to be learned." (3:163) 
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The overall purpose of this practlcum was to design an 
Individualized Instruction-evaluation system that was consistent 
with the author's synthesis of learning theory. The effectiveness 
of this system was evaluated by the writing, testing, evaluating, 
and recommending revision of three modules of a third quarter 
general chemistry course* 

III. PROCEDURES 

The Initial phase of the practlcum was the designing of an 
Individualized instruction-evaluation system for three modules 
of a general chemistry course. The design was based on the 
author's synthesis of learning theory as documented in the 
Background and Significance chapter of this paper. After the 
system design was formalized, the content was selected and 
behavioral objectives were written consistent with the course 
outline and the text. (7) The learning activities were 
determined based on the objectives and consisted of lectures, 
Available slide-tape modules, problems at end of chapters for 
each objective, pages to be read in text for each objective, and 
examples in text for each objective. 

The first module consisted of three objectives (see Appendix I) 
on acid-base theory covered in chapter 15 of the text and was 
designated "Module 10" for this is the third coursr in the 
general chemistry sequence. Module 11 consisted of eight objectives 
over chapter 16 and covered ionic equilibria of weak electrolytes, 
pH, common-Ion effect, and buffers. (Appendix I) Module 12 had 
nine objectives, for chapter 17 and covered solubility product 
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constant (K^p), precipitation, complex ions, amphoterlsm, and 
hydrolysis. (Appendix I) Tests over each module were then 
constructed with one question for each objective. (Appendix II) 
Second, third, fourth, and fifth attempt test questions were 
constructed for each objective and labeled according to module, 
objective, and attempt number. (Appendix III) 

Class sessions with the ten students were held as normal 
with a schedule similar to previous quarters. To help introduce 
students to the system, a handout explaining the procedures, 
testing, and grading was written and distributed. (Appendix IV) 
When a module was concluded in class, students were encouraged 
to take the module test as soon as they were ready in the testing 
center. When each student finished the test, it was graded 
within 24 hours with students being given a feedback sheet 
showing which objectives they had mastered and which objectives 
jrequired more study and therefore retaking. After students 
completed more study by working on their own or in sessions 
with tutors or instructor, they were instructed to sign-up on 
a '^request form" (Appendix V) 24 hours in advance of the time 
they wished to try again. These objective tests were then graded 
with feedback to the student similar to the first try. Subsequent 
attempts foUbwed the same procedure. Throughout the experimental 
period which extended past the end of the quarter, a record was 
kept on the students' progress. Information recorded was: the 
number of the attempt on which the student was successful for 
each objective; and the dates the student mastered the objective 
and received credit. 

11) 



At the end of the quarter, students were asked to give 
feedback about the system and the modules during a class session. 
Questions were asked as to how helpful the different facets of 
the system were for learning chemistry, and how might the system 
be improved. These responses, along with the'author's questions 
were the basis for writing the post-test questionnaire (Appendix 
that was then distributed to and completed by the students in 
the class. 

The results of the number of objectives accomplished, 
number of attempts for each objective, date of completion, 
and the questionnaire were grouped and entered on a summary sheet 
to permit ready accessi The data was then analyzed to obtain 
the following Information: 

1. What percent of the students achieved mastery over 
90 percent of the objectives? 

2. How many attempts were necessary for students to 

achieve mastery over individual objectives? (error rate data) 

3. What was the rate of progress in completing the 
objectives? 

4. Did students enjoy learning chemistry through this 
system? 

5. How did students describe their feelings about their 
involvement with the program? 

6. According to students' claims, how helpful were the 
following in learning chemistry? 

a. being able to work more at their own rate 

b. having no penalty or onus attached to repeating 
attempts over objectives 

c. having slide-tape packages 

d. specifying exactfy what they were responsible to 
learn in the form of behavioral objectives 

e. indicating for each objective the pages to be read 
in tlie text 
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f. Indicating for each objective, the problems at 
the end of the chapter 

g. - having the answers for ALL problems assigned 

from the text 

h. indicating for each objective the appropriate 
slide-tape modules 

i. the lecture-recitation method used during class 
j, the availability of a tutor 

k. having no deadlines or time frames for modules 
1. being able to take objective trys (tests) at any 

time the student was ready in the testing center 
m. the use of objectives when working on incompleted 

work 

n. the mastery concept (tests are either right or wrong) 

7. Overall, how clearly did students feel the objectives 
were stated? 

8. Overall, did students feel the test qudstions (objective 
trys) agreed with what was stated in the objective? 

9. How appropriate did students believe the content of 

of the objectives was to a study of general chemistry? 

10. Was the content relevant to the students? 

11. llow helpful did students claim the following methods 
might be if incorporated into the system: 

a. having tests graded immediately 

b. having a tutor available when working tape-slide 
packages 

c. having deadlines for each module 

d. having first attempt during class time on a specified 
date 

e. having some form of self-instructional material over 
each (or series of) objective? 

f. reducing size of modules but must master the whole 
module each time 

g. being able to give input as to the content covered 

12. Did students claim the tests lost their motivational 
value as a result of the opportunity to retake objectives 
as many times as necessary? 

13. Did students feel they were able to earn higher grades 
as a result of the system? 

14. What level of anxiety did students predict they would 
have had if the course was structured In a more 
traditional manner? 
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15. What level of anxiety did students claim to have had 
during this course? 

16.. Did students claim to believe the system activity helped 
them to learn chemistry better? 

17.. Did students claim the system encouraged them to "go 

back" and learn concepts they didn't learn the first time? 

18. Did students claim to believe they would remember the 
concepts longer (greater retention) as a result of the 
system? 

19. Did students claim they were encouraged by the system to 
learn more for their own knowledge? 



20. 
21. 



Did students claim the testing over each objective was 
a detriment to learning the "big picture?" 

Did students claim the specific feedback over each 
objective helpful in learning chemistry? 



22. To what extent did students claim to cheat? 

23. What was the letter grade assigned by students to the 
objective-system? 

24. To what extent did students recommend the use of the 
system for use in all other courses they are taking? 

25. To what extent did students recommend the use of the 
system for use in all "hard core" science and math courses? 

The procedures for treating the data were to enter the 

data, in some cases calculate means or percentages, and then sumraarize. 

After the data was collected and grouped it was deemed necessary 

to formally examine the relationship between the two "anxiety" 

questions. The hypothesis postulated was: 

The mean predicted anxiety level of students learning without 
the objective system is significantly higher than the mean 
claimed anxiety level of students learning with the system. 

For a study of relationship of mean anxiety levels with and 

without the system, a t-test is called for. Responses were 

assigned values from one to five with "a great deal of anxiety" 
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being the highest. Means were calculated, with a one-tailed 
test being used for a relationship in a particular direction 
was sought. Desired level of significance was .01 with degree 
of freedom being 18. Critical t under these conditions is 2.55. 



IV. RESULTS 



The results of the number of objectives accomplished, 
number of attempts for each objective, dates of completion, and 
the questionnaire were grouped and entered on a summary sheet 
to permit ready access. The number of objectives accomplished 
were ranked from high to low as shown in Table 1 and Figure 1. 
ExpectPd level of p^srfotJiance for each objective was mastery 
with ei&hteen objectives (907.) accomplished of the twenty objectives 
earning an "A." Of tl j ten students who worked through the 
modules, 90 percent received an "A" grade with one taking an 
incomplete. 

TABLE 1 

FREQUENCY DISTRIBUTION OF NUMBER OF 
OBJECTIVES EARNED BY TEN STUDENTS 



Interval Frequency 



19-20 7* 

17-18 2* 

15-16 0 

13-lA 0 

11-12 0 

9-10 lirk 

Total 10 



* 907. or better: "A" prade 
** student still working: "I" incomplete 
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FIGURE 1: Histogram of ten students for performances 

An analysis of the number of attempts required to achieve 
mastery for each objective produced Table 2. The error rate 
data was grouped to show the number of times students had to 
try to show competency. As is shown in Table 2, most (757.) of 
the objective trys were accomplished in the first or second 
attempt with objectives 11-7, 12-5, 12-6, 12-7, and 12-8 taking 
the most attempts. This observation was verified by calculating 
the mean number of attempts for each objective showing that 
those objectives had means greater than 2.0 attempts. When the 
total number of students achieving mastery is examined, it is 
seen that 91 percent of the objectives were accomplished. 

Table 3 shows the rate of progress in achieveing the 
objectives. The mean for all the objectives measured from time 
of completion of formal class room instruction was 17.3 days with 
the time ranging from three days to a high of 62 days. The range 
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TABLE 2 



ERROR RATE DATA FOR MODULES (OBJECTUT S) 



Total Number 

Number of Students of Students Average Number 

dule-Objective Completing an Attempt Achieving Mastery of Attempts 

12 3 4 



10-1 


10 








10 


1.0 


10-2 


9 


I 






10 


1.1 


10-3 


10 








10 


1.0 


11-1 




1 


1 


1 


10 


1.6 


11-2 




3 






9 


1.3 


11-3 




1 






10 


1.2 


U-A 




2 






10 


1.2 


11-5 




1 


1 


1 


8 


1.8 


11-6 




4 


1 




9 


1.7 


11-7 




4 


2 


1 


8 


2.4 


11-8 




7 






10 


1.7 


12-1 




8 






9 


1.9 


12-2 




2 






9 


1.2 


12-3 




4 


1 




10 


1.6 


12-4 




3 


1 


1 


10 


1.8 


12-5 




1 


1 


1 


G 


2.1 


12-6 




1 


5 


2 


9 


3.2 


12-7 




1 


5 


2 


9 


3.2 


12-8 


0 


3 


2 


2 


7 


2.9 


12-9 


5 


3 


1 




9 


1.6 



00 
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TABLE 3 
RATE OF PROGRESS 



Module-Objective Mean Nuni!)er of Days Range (days) 



10-1 


10.8 


5-25 


10-2 


11.4 


5-31 


10-3 


10.8 


5-25 


11-1 


20.6 


3-63 


11-2 


16.6 


3-42 


11-3 


9.6 


3-24 


11-4 


14.7 


3-47 


11-5 


22.5 


3-55 


11-6 


20.6 


4-55 


11-7 


35.9 


3-62 


U-3 


24.5 


3-50 


12-1 


15.5 


6-26 


12-2 


12.8 


6-25 


12-3 


13.6 


6-26 


12-4 


14.9 


6-32 


12-5 


16.3 


6-29 


12-6 


20.3 


6-32 


12-7 


20.3 


6-32 


12-8 


19.6 


13-32 


12-9 


14.1 


6-32 


ic 


17.3 





27 

o 

ERIC 



20 

for Modulo 10 was five to 31 days; Module 11 was three to 
62 days; and Module 12 was six to 32 davs. Although not shown 
in Table 3, mean days to complete for individual students was 
18.4 with a mean ranf-.e of 8.1 days to 39.8 days. 

In response to the post-test question (Appendix V for complete 
questionnaire) "How much did you enjoy learning chemistry through 
this system?", 60 percent of the students responded to "very much." 
As shown in Table 4, the remaining 40 percent responded "to a great 
extent." 

TABLE 4 

FREQUENCY DISTRIBUTION OF 
STUDENT RESPONSE TO ENJOYMENT 

Response Frequency 

Very Much g 

To a great extent 4 

Some Q 

Very little q 

None Q 

Total -^Q- 



As shown in Table 5, the response to the question, "Which 
statements best describe your feelings about your involvement 
with this objective system?", all of the students responded it 
was a "very helpful way of learning." The next highest was 
"sure beats the traditional method," with "a very fair way of 
grading" being the only other high response. 
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TAHLE 5 

FREQUENCY DISTRIBUTION OF STUDENT RESPONSES 
TO raELINGS ABOUT THE SYSTEM 



Response Frequency 



Very helpful way of learning IQ 

Sure beats the traditional method 8 

A very fair way of grading 7 

Inspiring 3 

A real treat i 

All other 0 



Table 6 attempts to summarize the responses to questions 
three through sixteen and thirty-seven which deal with how 
helpful each facet of the system was to learning chemistry. 
In response to the question that the system allowed students to 
work more at their own rate, six of the ten said 'Very helpful." 
The mean response was 4.4, sli^tly above '*helpful." Students 
overwhelmingly responded **very helpful" to the practice of not 
having any penalty or onus attached to repeating objectives. 
The response to the slide-tape packages had a distribution that 
was quite different with a mean of only 2.9. This was slightly 
less than only "some help." 

Question 6 on the questionnaire asked students if they 
thought it was helpful to have behavioral objectives specifying 
exactly what they were responsible for. Five students responded 
"very helpful" and the remaining five, "helpful", producing a 
mean of 4.5. Tlie practice of indicating the pages to be read in 
the text for each objective was classified as "very helpful" by 
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seven of the students with a mean of 4.4. The other students 
'were however spread across the contlnulm with one student 
responding "very little help." Indicating for each objective the 
problems at the end of the chapter ahd a mean response of 4.5 
with seven students responding "very helpful." The same response 
pattern was given for furnishing all the answers to those problems 
assigned in the text. Indicating particular tape-slide packages 
for each objectives produced scattered responses. As shown in 
Table 6, question 10, the mode was 3, "some help," with 3.4 
being the mean. 

Table 6 continues with the frequency of student responses 
to the helpfulness of the lecture-recitation method used during 
class. Seven students responded "helpful" and the remaining three 
"very helpful." No students responded "very helpful" to the tutor 
question. The responses ranged from "no help" to Helpful" with 
a mean of 2.6. A mean of 4.6 was calculated for student responses 
to question 13, that of having no deadlines or time frames for 
modules. Five students responded "very helpful" with three others 
responding "helpful." 

Being able to take objective tries (tests) at any time in the 
testing center resulted in eight of the ten students responding 
"very helpful." The responses to question 15 were even higher 
with nine of the ten reportinj^ the objectives would be "very 
helpful" when working on an incomplete. Tlie mastery concept of 
showing competence to an "A" level for each objective had seven 
students respond "helpful" with three responding "very helpful." 
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TABLE 6 

FREQUENCY DISTRIBOTION OF STUDENT RESPONSES 
TO QUESTIONS 3 THROUGH 16 AND 37 DEALING WITH 
FACETS OF THE SYSTEM AS TO DEGREE OF HELP 



Question 



3. 
.4. 
5. 

6, 



10. 
11. 
12. 
13. 
14. 
15. 
16. 
37. 



Work at own rate 
No penalty 
Slide-tape packages 
Behavioral objectives 
Indicating pages 
Indicating problems 
Answers to problems 
Indicating tape-slides 
Lecture-recitation 
Tutors 

No deadlines 
Variable testing 
Objectives when "1" 
Mastery concept 
Specific feedback 



No 
Help 



0 
0 
1 
0 
0 
0 
0 
0 
0 
2 

0 
0 
0 
0 
0 



Very Little 
Help 



0 

0 

1 

0 

1 

0 
0 

I 

0 
2 

0 

0 
0 
0 
0 



Sc'ie 
Help 



0 
0 
0 

1 



Helpful 



2 
0 
2 
5 
1 
1 
1 
3 
7 
2 
3 
2 
1 
7 
3 



Very 
Helpful 



6 
9 
0 
5 
7 
7 
7 
1 
3 
0 
5 
8 
9 
3 
6 
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Question 37 was placed in Table 6 for it dealt specifically with 
a facet of the system. Six students responded "very helpful" to 
the practice of giving specific feedback over attempts that were 
not correct. The mean response wqs 4.5, midway between "helpful" 
and "very helpful." 

Questions 17 through 20 were constructed to assess student 

reactions to the content and writing of the Objectives. Table 7 

1 ^ -f ,, 

shows the frequency distribution of student response to how clear 
the objectives were stated. Three students responded "very clear," 
six responded "clear," and one responded "some." This was a mean 
response of 4.1. 

TABLE 7 

FREQUENCY DISTRIBUTION OF STUDENT RESPONSE 
TO CLARITY OF OBJECTIVES 



Response Frequency 



Very Clear 3 

Clear 5 

Some I 

Very Little Clarity 0 

Ambiguous q 

Total [0^ 



In response to the question "Did test questions agree with 
what was stated in the objective?", eight students responded 
"agree." As shown in Tabic 8, the remaining two students selected 
responses on either side resulting in a mean response of 4.0. 
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tabll: 8 

FREQUENCY DISTRIBUTION OF STUDENT RESPONSES 
TO OBJECTIVE AND TEST QUESTION RELATIONSHIP 



Response 


Frequency 


Greatly Agree 


I 


/ jrcc 


8 


Some 


I 


Very Little 


0 


No relationship 


0 


Total 


10 



As shown in Table 9, six students responded "very appropriate" 
to the content selected for the objectives. The other four 
students responded "appropriate." These responses produced a 
mean response of A. 6. 



TABLE 9 

FREQUENCY DISTRIBUTION OF STUDENT RESPONSES 
TO APPROPRIATENESS OF CONTENT 



Response 


Frequency 




Very appropriate 


6 




Appropriate 


4 




Some 


0 




Very little 


0 




Not appropriate 


0 




Total 


10 
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Student response was mixed on the question of relevancy 
of the concent. They ranged from "some relevance" to "very 
relevant" with a mean of 4.1. Table 10 shows the distribution 
of student responses. 

TABLE 10 

FREQUENCY DISTRIBUTION OF STUDENT RESPONSES 
TO RELEVANCY 



Response Frequency 



Very relevant 4 

Relevant 3 

Some relevance . 3 

Very little relevance Q 

Not relevant 0 
Total 



Questions 21 through 27 were listed under the section of 
"Revision and Improvement" in the questionnaire. For this 
reason, all the responses were summarized in Table 11. In 
response to the suggestion fo having attempts graded immediately, 
eight of the ten students responded "very helpful." The 
remaining two students responded "helpful" which produced a mean 
response of A. 8. Student response to Question 22, that of having 
a tutor available when working slide-tape packages, produced 
far different results. Seven students responded "very little 
help" or"sorae help." This produced a mean response of only 2.6. 

Table 11 continues with the listing of student responses 
to the suggestion to have deadlines for each module when work 
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has to be completed. Responses were scattered from "no help" 
to "helpful" with a mean response of 2.5. Question 24 is 
actually another timeline question, for students were asked if 
it would be helpful to have the first try (test) in class on a 
specific date. The response pattern was noticeably moved toward 
the more helpful end, with four students responding "very helpful." 
Response to the suggestion of having a self-instructional unit 
available for each (or series) of objectives, student responses 
produced a mean of 3.0. Six students responded "some help" 
with only two responding "very helpful." 

Question 26 addressed the idea of reducing module sizes 
but having mastery tests over the complete module. This approach 
is used in other systems, noteably the "keller approach." 
Student responses had a mean of 1.7 with nine of the ten students 
responding "very little help" or "no help." As shown in Table U, 
student responses to the suggestion of having student input as 
to the content produced a wide range of responses. While five 
students said "very little help," three students responded at 
least "helpful." 

The "Final Section" in the questionnaire attempted to 
assess student perceptions and attitudes about their involvement 
with the system. In response to the question, "Did the tests lose 
their motivational value as a result of the opportunity to retake 
objectives as many times as necessary without penalty?", 50 percent 
of the students responded "not at all." As shown in Table 12, 
two students responded "very little", with three responding "some." 
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TABLE 11 

FREQUENCY DISTRIBUTION OF STUDENT RESPONSES 
TO QUESTIONS 21 THROUGH 27 DEALING WITH 
REVISION AND IMPROVEMENT 



Question 



No 
Help 



Very Little 
Help 



21. 


Immediate grading 


0 


0 


22. 


Tutor present S/T 


0 


4 


23. 


Imposing deadlines 


2 


3 


24. 


First Try in class 


0 


2 


25. 


More A/T 


0 


0 


26. 


Module mastery 


/. 


5 


27. 


Content input 


0 


5 



Some Very 
Help Helpful Helpful 



0 
3 
3 
2 
6 
1 
2 



2 
1 
2 
2 
2 
0 
I 



8 
1 
0 
4 
2 
0 
2 



TABLE 12 

FREQUENCY DISTRIBUTION OF STUDENT RESPONSES 
TO MOTIVATIONAL LOSS AS A RESULT OF NO PENALTY 



Response 



Frequency 



Almost completely 
A good amount 
Some 

Very little 
Not at all 
Total 
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As shown in Table 13, 90 percent of the students responded 
" tliey felt they earned at least one letter grade higher as a 
result of the system. However, one "A** student felt his grade 
would have been the same. 

TABLE 13 

FREQUI'NCY DISTRrSUTION OF STUDENT RESPONSES 
TO GRADE EARNED WITH SYSTEM 



Response Frequency 



At least one letter or maybe more 2 

Definitely one letter grade 7 

Perhaps one letter grade Q 

Same grade but easier Q 

The s ame i 

Total 10 



Table 14 attempts to summarize the responses of questions 
30 and 31, which deal with anxiety level. Question 30 asked the 
question, "If this course were structured in a more traditional 
manner with the same content, what degree of anxiety would you 
have had?". Eight of the ten students responded "a great deal of 
anxiety," with the other two students responding "a good deal of 
anxiety." Tlie mean produced was 4.8 with 5.0 being maximum. In 
response to the level o£ anxiety experience during the course 
structure with the syrtcm, eight students responded "some anxiety," 
with one student responding, on cither side; the mean response was 
3.0. 
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TABLE 14 



FREQUENCY DISTRIBUTION OF STUDENT RESPONSES 
TO ANXIETY LEVEL WITH AND WITHOUT SYSTEM 



Response 



A great deal of anxiety 

A good deal of anxiety 

Some anxiety 

Very little anxiety 

No anxiety 

Total 



Frequency 
without with 



8 
2 
0 

0 

0 



10 



0 

1 

8 
1 

0 



10 



As shown in Tp 15, 90 percent of the students responded 
"very helpful" when asked if :hey believed the system actually 
helped them lr.-^rn chemistry better. This skewed response 
produced a mtin of ^.v. 

TABLE 15 

FR .^CY DISTRIBUTION OF SlOJDENT RESPONSES 
TO HELPFULNESS OF OVERALL SYSTEM 



Response 



Frequency 



Very helpful 

Helpful 

Some help 

Very little help 

No help ^' 

Total 



9 
1 

0 
0 

0 



10 
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Did the system encourage students to "go back'' and learn 
concepts they didr/t know Table 16 shows that five students 
responded "most of the time," with four others responding "all 
of the time." Mean rer^ponse for question 33 was 4.3. 

TABLE 16 

FREQUENCY DISTRIBUTION OF STUDENT RESPONSES 
TO ENCOURAGEMENT TO RESTUDY UNLEARNED CONCEPTS 



Response Frequency 



All the time 4 

Most of the time 5 

Some 1 

Very little Q 

Not at all 0 



Total 10 



Table 17 shows the distribution of responses to the 
question of greater retention as a result of the system. Ihe 
mean response was 4.0 with 100 percent of the students responding 
at least "some." 

In response to the question, "Did the system encourage you 
to learn more for your own knowledge rather than just learning 
for test?" Student responses were widely diverse. As shown in 
Table 18, student responsa^ ranged from "for tests only" all the 
way to "for own knowledge." Xlie mean response, however, was 3.5. 
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TABLE 17 

FREQUENCY DISTRIBUTION OF STUDENT RESPONSES 
TO DECREE OF RETENTION UNDER THIS SYSTEM 



Response 


Frequency 






piucn longer 






Longer 


4 




Some 


3 




A little longer 


0 




No difference 


0 




Total 


10 





TABLE 18 

FREQUENCY DISTRIBUTION OF STUDENT RESPONSES 
TO SYSTEMS EFFECT OF LEARNING 
FOR TilEIR GUN KNOWLEDGE 



Response 


Frequency 


. For own knowledge 


3 


To a good def.tM' 


2 


Some 


3 


Very little 


1 


For tests only 


1 


Total 


10 



Student response to the practice of giving the content In 
"small bits*' In objective form as being a detriment to learning 
the **blg picture" was ap.aln fscattered. Table 19 shows, however , 
that 50 percent responded they learned concepts "to a good degree" 
with a mean of 3«8« 
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TABLE 19 



FREQUENCY DISTRIBUTION OF STUDENT RESPONSES 
TO LEARNING CONCEPTS 



Response Frequency 



teamed Concepts 2 

To a good degree 5 

Some 2 

Very little 1 

Learned only pieces 0 

Total ~iQ 



As shown in Table 20, 90 percent of the students responded 
"no cheating" under the system. Only one student responded that 
he/she cheated "a little." The mmuo response of 1.1 was the 
lowest of the questionnaire. 



TABLE 20 



FREQUENCY DISTRIBUTION OF STUDENT RESPONSES 
TO DEGREE OF CHEATING WITH SYSTEM 



When students were asked to assign a letter grade to the 
"system," 100 percent responded "A" as shown in Table 21. The 
mean response was, of course, 5.0 which was the highest of the 
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questionnaire. 

TABLE 21 

FREQUENCY DISTRIBUTION OF STUDENT RESPONSES 
TO ASSIGNING LETTER GI^DE TO SYSTEM 



Response Frequency 



A 10 

B 0 

C 0 

D 0 

F 0 



Total 10 



As shown in table 22 » the most often used student response 
to recommending the system for all courses was *Wny." Four 
students responded "some*' with only one responding 'Wst.'' 



TABLE 22 



FREQUENCY DISTRIBUTION OF STUDENT RESPONSES 
TO RECOMMENDING THE SYSTEM 
FOR ALL OTHER COURSES 



Response Frequency 



Most 1 

Many 5 

Some 4 

Very few 0 

None 0 



Total 10 
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Eight of the ten students recommended using the system for 
"most" science and math courses. Table 23 shows the other two 
students responded "many," with mean of 4.8. 



TABLE 23 

FREQUENCY DISTRIBUTION OF STUDENT RESPONSES 
-^e-REe^MMENOTNG-rrej-SYSTErM- 



FOR ALL , SCIENCE AND MATH COURSES 



Response 



Frequency 



Most 
Many 
Some 

Very few 

None 

Total 



8 
2 
0 

0 
0 



10 



For the relationship of mean anxiety level predicted with- 
out the system and the mean claimed anxiety level with the system, 
a null hypothesis of = ^2 was postulated. As shown in Table 2A, 
a t-ratio of +9.03 was obtained and found to be significant at 
the .005 level. In view of this finding, the above null hypothesis 
was rejected, therefore, it was concluded that the mean predicted 
anxiety level of a student learning without the objective system 
Is significantly higher than the mean claimed anxiety level of 
students learning v;ith the system. 
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TABLE 24 



CALCULATION OF t-RATIO FOR MEAN CLAIMED ANXIETY LEVELS 
WITH AND WITHOUT THE OBJECTIVE SYSTEM 



Without With 
System System 



n 10 10 

mean 4.8 3.0 

. .42 .47 

^1 - ^2 +1-80 
t-ratio 



+9.03* 



* significant at .005 level " " 

V. CONCLUSIONS AND RECOMMENDATIONS 

The purpose of this practicum was to design, produce, 
evaluate, and rec jimend revision of an individualized instruction- 
evaluation approach for three modules of a general chemistry 
course. The design and production of the system and materials 
were accomplished and included in this practic-.un in the form of 
(1) objectives for three modules, (2) one whole module test for 
each module, (3) four additional attempts for each, objective , 
and (4) an instruction sheet. 

The evaluation of the system was based on the number of 
students who achieved mastery, error rate data, and the post- 
test questionnaire. Of the ten students who started the course, 
nine completed at least eighteen objectives (907,), and earned an 
"A" for that part of the course. The one student who did not 
reach an "A" level was still, at the time of writing, working on 
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completing the modules. Based on the above statistic, the 
overall program was judged to be successful. 

Error rate data produced some areas that need rewritting, 
reworking, or the addition of supplementary material. In particular, 
objectives 11-7, 12-5, 12-6, 12-7, and 12-8 required many more 

Ttlemp to com"preTe than other obj ectTveY^ OFJectlves 12^ 

and 12-8 had very poor results with only six and seven students, 
respectively, achieving mastery. Based on student feedback and 
a close examination of the objectives and the tests, it was 
concluded that: (1) objective 11-7 was appropriate and attempts 
(tests) were consisten, therefore supplementary material will be 
written; (2) objective 12-5 was written in a confusing manner 
with attempts not particularly consistent (especially the third 
try), therefore the objective with its tests will be rewritten; 
Objective 12-6&7 was appropriate and tittempts consistent, 
however it was over a very difficult concept, therefore supplementary 
material will be written; Objective 12-8 was appropriate and 
attempts consistent, however it assumed competency over concepts 
in objective 11-7 (see above) and therefore no action was taken. 
Other attempts (tests) that are in need of rewriting because of 
inconsistency with objectives were: first module 10 attempt, 
10-3-^f, 10-3-5, 12-3-5, 12-5-3, and 12-5-5. 

Rate o£ progress in achieving objectives was judged too slow 
for some students. Module 10 completion rate was good, however, 
most students mastered the objectives on the first try. Module 11 
completion rate v/as the longest with the range being 3 to 62 
days. Itiin Is in part explained by the fact that module 11 was 
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presented e^rly in the quarter with plenty of time to retake 
the objectives. Module 12 completion rate was still high, but 
was judged adequate. It is interesting to note that the 55 days 
for module 11 and the 32 days for module 12 both fell into the 
last week of the quarter. Based on this information, time lines 

-Are.re,cgnMencij;.d. for e.ar. h m odule. Thi »-ge^emmef>d-atd-on°vi-H-tTe 

will be reviewed again when the post-test questionnaire is 
summarized. 

Most students reported that they enjoyed the experience of 
learning chemistry with the system. Overall feelings toward 
the system were- very good. Not one neutral or negative response 
• was given by any student. All students reported that it was a 
"very helpful way of learning." 

The facets of the system judged helpful to learning were: 
(1) able to work more at own rate; (2) no penalty or onus attached , 
to retakes; (3) specifying content with behavioral objectives; 
^ for each objective, indicating the text pages, problems, and 
the answers; (5) the lecture-recitation format; (6) taking tests 
a' Bay time; (7) the mastery concept; and the use of specific 
. cdback on retakes. All of the above facets will be retained 
and effort will be made to continually improve each one. 

Ilie facets of the system which were questionable as to the 
decree of help were: (1) slide-tape packages; (2) for each 
objective, indicating alide-tapes; (3) the tutors; and (4) 
having no deadlines. It is not known at this time if the 
studcnta were evaluatinp, the particular tape-slides used or 
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tape-slides in general. Further study is recommended to answer 
this question. The practice of indicating for each objective 
the tape-slides will be continued even though it was judged less 
than helpful. This will be done for it docs not deter any 
student, is helpful to some, and doesn't cost anything. The 

'ti^eftrirne^3-<>f-"t4^e-^ut^>r9H:-s-qti^t'i:oned^ 

student usage and the response, "some help." Further study is 
recommended to find out what problems are involved. 

As mentioned above, timelines for each module will be 
instituted by on the completion rate data. Knowingly, this 
decision was made in opposition to 80 percent of students who 
responded it was at least helpful not to have deadlines. Students 
did respond to a later question to deadlines in a morefavorable 
fashi on. A compromise solution was made in an attempt to stop 
procrastination by students. Each module will have a reasonable 
deadline in which all objectives must be completed. Only students 
opting for an incomplete (I) may work on objectives not 
accomplished, but only after the end of the quarter. This policy 
will be instituted and evaluated this next quarter. 

Most students reported the objectives were clearly written 
and that the tests agreed with those objectives. Most of the 
students reported the content to be appropriate for a study of 
general chemistry but thought it could be more relevant. It is 
recommended that all the objectives be studied and many be 
revised based on the above data and the now greater experience 
of the author. 
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40 

Only one suggestion from the revision and Improvement 
section was strongly supported by all students. A mean response 
of 4.6 indicates students believe that grading attempts (tests) 
"immediately" after working would be "very helpful." Steps are 
already in progress to institute a testing center person who 

_w±ll-iiaua_t4xe-know4^d^<i ,--expercl-sc7--and aut^^ 

objective trys. It is interesting to note however, that this 
service was offered on a limited basis during the experimental 
period and not one student asked to take objectives tries during 
the specified hours. It is, of course, possible that the limited 
hours did not coincide with the student needs. 

One other suggestion somewhat supported by students was 
the practice of having the first test on a specific date and 
held in class. It was interpreted that this was "helpful" to 
students by keeping them on schedule. It Is therefore recommended 
that all first attempts be held on -a specific date and during 
class time. 

The need for more sftlf-ins»-ruct; -nal materials was indicated 
to some extent by a mean student respcnse of 3.6. It is recommended 
that more materials be written and purcl;ased consistent with 
other budget priorities. 

The suggestion of having a tutoi.- .^r vhlle wo/klng on 
slide-tapes was not cons Idercd' very helpful wsc studei.ts. 
This, however, will, be accomplished undet the ,vc Testing 
program for the testing ccncer has A/T carrols. 

Students (in not. w.-jnt ci.s size of chc modules v.:duced and 
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be tested over the entire module. Even though the present system 
of testing over each objective is time consuming, it will continue. 

According no students, removing penalties for missing test 
questions results in very little, if any. loss of motivation. 
They also be-lieve they earned higher grades as a result of the 
system. 



The mean predicted anxiety level without the systeta is 
significantly higher than the mean claimed anxiety level of 
students with the system. There are short-comings to this 
conclusion for it is realized that in one case, responses were 
"predicted" on an "if basis and recalled or remembered in the 
other case. It is hovever supportive evidence in favor of the 
system because the students believe their anxiety level is lower. 

Overall students believe the system is (1) helpful in 
learning chemistry; (2) encourages them to study unlearned 
concepts; (3) increases their retention of chemical concepts; 
(A) to some extent, encourages them to learn for their own 
knowledge; (5) eliminates the necessity to cheat; (6) but does 
not deter them from learning the concepts or "big picture." 

The students overwhelmingly gave the system an "A" and 
recommended that it be used for many other courses. They went 
further in their recominendations by suggesting "most" science 
and math courses be structured in with the objective system 
format . 

It is recoruncnded that the previously stated revisions and 
modifications and additions be carried out. Due to the success 
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of this experiment, it was recommended and adopted that 
Chemistry 111, 112, and the rest of 113 be structured with an 
objective system approach. It was also recommended that 
Principles of Medical Science, Biology 121, be written and 
taught during this summer utilizing the objective system. (At 

t-he-ttme-o-f-writl-ngT-t«ii-tJb:}ectr±vcs'^n 

written). The last recommendation is to continue to evaluate 
and revise each course and the system beginning with Biology 121 
this summer. 
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¥^ Vernon ti\xc^QV 

Module 10 

« «« • 

1. You Should be able to define the following terms based on .the 
(1) Arrhenlus concept (2) general solvent systems (3) Bronsted 
Lowery (4) Lewis. 1, 15 



2. Given an equation, you should be able to Identify the iironsted 
acids and bases and the conjugate pairs; oe able to describe the 
difference between strong and weak acids and bases; be able to 
describe Amphiprotlc, Amphoteric, and hyprolysls and give examples. 
3. ^, 5, 6, 7, d, 10 

5. Given a list of equations, you should be able to arrange all the 
Bronsted acids according to decreasins acid (or base; strenght; 
and on the basis of the above state whether you would expect 
an apprlclble reaction between species that will given. 11, 12, 
13, U . ' 
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10-1-2 



Give an example and e/plain: 

a. Arrenius acid c^nd base 

b. General solvt:nt system acid 

c. B ronsted-Lowery Neutralization 

d . GSS Meut ra 1 i za t ion 



10-1-3 

Give an^ example and explain; 

a. Arrhenius acid and base 

b. general solvent system base 

c. 8 ronsted-Lowery acid 

d. General solvent system acid and base* 



10-1-if 

Give an -xarnple and explain: 

a. Arrhenius neutralization 

b. General solvent system neut ra 1 i za t ion 

c. B ronsted-Lowery base 

d. Arrhenius acid and base 



10-1-5 

Give an example and explain the differing concepts as to acids and bases, 
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10-2-2 

icid^and°faase'^^ equations, identify the Bronsted Acid, base and the conjugate 

a. NH2" + H2O NH3 + oh" 

Ij. H3O* + oh" 2 H2O 

'ibe the difference between strong and weak acids andLbases. 



10-2-3 

1. \nt'w following equations, identify the Brosdted Acid, base and the conjugate 
ac(d and base. j a '-'^ 

a. NH3 + H2O N.li^"*" + OH ■ 

b. CO2 + H2O h"*" + HC0"3 

2. Describe Amphip rot ic and hydrolsyis (give an example). 



10-2-it 

1. In the foMowing equations, identify the Bronsted Acid, base and the conjugate 
acid and oase 

a. S02 H20 h"" + HSO3 

b. Pb2+(aq) + H 0 Pb(OH)''(aq) + H'^Caq) 

2. Describe Amphoteric and Hydrolysis (give an example) 



10-2-5 

Describe the difference between strong and weak acids and bases and also amphoteric 
amphiprotic, and hydrolysis 
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name" 

test - modul£ 10 



lo Define ths following terms based on 



.a) ArrheniuB 
'Bj GSS 

C) Br one ted-Lower/ 



orm 


Arrhenius 


GSS 


Bronated-Lowerjy 


eld 








lase 


■ 






feutralizatloi 
Reaction 









2. Arrange all the Bronsted Acids that appear in these equations 
recording to decreasing acid strengtho 
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a. 

X>. 
c, 
d. 



HCN + OF" 
HjPO^ + ON" 



HgO + CN" 
HCM + HgPO^" 
NH^ + OH" 



3o Identify the Bronsted Acid"»Ba8a conjugate pairs. 



a. NH^ + H^O 
NHj + HCD 

c« HjO* + HS- 

d. HS" HgO 



NH/ + OH" 



+ Gl 



H3O* + S" 



Vfhat is the dl£ferenoe between the terms amphiprotic and 
amphoterle? 
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Chemistry 11^ 

Module 11 



V. xC. Bustier 
Asaiatant i>i'orQa8or 



«iMi??^^ ^ °^ Ionization , you caouid be able to calculate tha 
oqullllbrum^concentrationa and the Ionization conatan?. ?oSboa £-J? 

Given the Ionization constant (or from table) and the concentration of 
Tr ^ha a^fd'^'n'/^^ ^'2^^^ ^^^^ ^° calculate the oonSen?^a?Jon ^ 
Combo^ r-2? E-3. £-4,T ^'1: a'^Sb"^" "^^''^'^ °' Ionization!" 

3. Given (or having previously calculated) the (H)t, you ahould be able 
£°8rE-9t'il/i:3/u^ ^""^ CombiaVs. £-67 W? 

?it?!J ^'^^ concentration (amount) of a weak acid or base and tbe lonl» 

?he oS ^nd'nSf "^^^ be able to cSlcuatte 

the pH and pOH, (H^), (OH ) degree Ionization. Combos £-il, 15, 16, 17 

5. Given the concentration of a weak acid, a base, and salt of the weak 
acad or base, you should be able to calculate the (ri^J (Sh") dh aL 
2ir2l%]%T26"" °' (Colon!lin iffic?)i 'coSbof 

6. i:ou should be able to define a buffer system; be able to exDlain in 
Items Of a model or theory; given the afnounts of a buffer ays?eS, Se 
29^ 30? 5^^°^^*^^ concentration and pH. Comuoa E-ls! E-ll, E^l?! 

^* of''the^?on??at°?oi''f P^lyP'-^Jl^ acid and the ionization constants 

Of the ionization steps (from the table , you should be able to caleu 
culate the concentration of all ions present and the pH. E-Is. B-?9r 



6, Given 



iven the pH or(H'^) of a saturated solution of H^S, you should 
ble to calculate the aulfiao concentration. Goioboa E-20. 58 



oe 

E-20, 58, 39, 40 



App^o^^h-rSo^tw"^'''^ ^'^^^^^ "Chemiatry- A Conceptual 
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11-1-2 

iH'a .'sM'so'liuInf'"" °' " -onoprotic .eld which ionizes 2.0 x lo"^ % 



11-1-3 

Calculate the ionization constant for acid HA which ionizes k.5 x10"2°% in a 

U.Z5M solution ra i>> a 



11-1 -it 



11-1-5 



What are the equilibrium concentrations of a MonoproUc acid which ionizes 



3.62 X 10 % in a .8m solution? 
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11-2-2 



a. Wha^ are the concentrations of H+. CyHuO-^" and HC^H.O, In a .02M soluti 
or Benzoic acid? i o ^ 

b. What is the degree of ionization? 



on 



11-2-3 

a. Wh/at are the concentrations of H"", CIO and HCIO, In a .3M solution of 
chlorous acid? ^ 2 



b. What is the degree of Ionization' 
(K for HC102=1.1 x 10-2) 



11-2-4 

a. What are the con 



What are the concentrations of C H N, H O, CsHsNH"^, and OH" In a 
solution of pyridine? (basic) 

b. What is the degree of ionization? 
(K for CgHgM^ 1 .5 X 10"^) 



.08m 



11-2-5 



a. What are the concentrations of C5HSNH2 , H2O, CgH.NHt , OH" In a .16 
solution of aniline? (basic) ^ j9 



b. What is the degree of Ionization? 
(K for C5HgNH2= k.S x lO^^O) 
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11-3-2 

a. What is the pH of a solution that is 2.8 x lO'^in OH"? 

b. What is (OH ) of a solution with a pH of 10.3? 

c. Define pH 



11-3-3 

a. What is the pOH of a solution that is 3.75 x 10"^ in H"*"? 

b. What is the (h"*") of a solution with a pOH of 2.5? 

c. Define pOH. 



11-3-4 

a. Define pH and pOH. 

b. Find the pH anA pOH of solutions that have the following concentrations of H"^ 

1 . 6.2 X 10"^ 

2. 5.8 X 10^ 

3. 9.2 X 10° 



11-3-5 

a. Define pH and pOH. 

b. Find the pH and pOH of solutions that have the following concentrations of OH' 

1. 5.32 X 10'^ 

2. .631 X 10^ 



3. .001 X 10° 
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11-4-2 



What concentration of HNO^ would you mix to adjust the pH to 2.7? 



n-4-3 

Given a .1M solution of benzoic acid, find the pH and the degree of ionizati 



on , 



1 1 -k-k 

Given a . 02M solution of ammonia, find the pGH and degree of ionizat 



on . 



1 1 -k-S 

What concentration of NH^+ H^O would vou mix to adjust the pH to 2.7? 
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11-5-2 



A solution is prepared by atiding .0010 mole of sodium formate (NaCOOH) to 100 ml 
of 0 .035M-fort::ic acid (HCOOH). Assume no volume change. Calculate the pH. 



11-5-3 

How many moles of the salt NaA are needed (per liter) to produce a pH of 5 in a 
0.25m ha sol ut ion. 



11-5-^* 

What is the pH of a solution prepared by mixing 100. ml of a .05M of NaC2Ho02and 
100. ml of a .10M solution of HCoH^Oo. Assume a total volume when mixed of 
200. ml. ^ 



11-5-5 

A solution prepared from 0.060 rnole of a weak acid, MX, diluted to 250i.l has a pH 
of 2.89. What is the pH of the solution after 0.030 mole of solid NaX is dissolved 
in it? Assume that no significant volume change occurs when NaX is dissolved In 
the solution. 
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.11-6-2 

How does a buffer work? 

« • 

What concentrations should be used Lo prc^pare an amnion i a -ammon ium chloride buffer with 
a pH of 11.2? 



11-6-3 



How much of each reagent would be needed to make a buffer with a pH of 5.3 from HCH-Oo 
(acetic acid) and NaC2H202 (sodium acet8J:e)? 2 5 2 

(K for HC2H302'* 1 .8 x 10"^) 



11-6-it 

How many grams of NH4C 1 are needed to make one liter of a solution with a dH of 

1 n n o r 



11-6-5 

How many moles of sodium benzoate, MaC7H502, should be added to 250ml of . 3M 
benzoic acid, HC7H5O2, to prepare a buffer with a pH of S? Assume that no volume 
change occurs when the sodium benzoocc is added to the solution. 
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11-7-4 



(^2"o;"r'cS/n;or"'°" °' — ^ °f acid 



11-7-4 



^H2C20^)''^'' concentrations or all particles In a . 5M solution of oxalic acid, 
(K,= 5.9 X 10"2) 
(K = 6.4 X 10"^) 



11-7-5 

^(S02 ThsO)? °^ t^^^ sP^c'es in a . 1 6m solution of sulfurous acid 

(K^- 1.3 X 10"^) 



(K2= 5.6 X 10"^). 
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11-8-2 

What is the (S ) in a saturated solution of MjS with a pH of 7.2? 



11-8-j 

What is the (S"^) concent rati 



on 



in a saturated solution with a pOH of 8.8? 



11-8-4 

Whfat is the (S") in a solution saturated cf H-S with a pH of 6.8? 



11-8-5 — 

What is the (S ) in a saturated solution of with a pOH of 6.8? 
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V. K. flur,5er 
Unit 11 



iXttUU 



1. A .25M Methanolo aold ionizes ,005?S, what la the Ionization 
constant? HCOOH 



2. What ace the (OH") and (CrH^NH,-*) concentrations In a .50rt 
solution of analine ^^'A^V^)!^ see paso 769 



3. a) What is the pH of a solution that Is 3,5 x 10"^^ in (h"*)? 

b) v/hat is (H"*) of a solution with a pH of 5.3? 

c) What is pOH of a solution b) above? 

d) rtnat is (OH") of solution a) above? 
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4. What la the pH of a l.OM solution of hypooromoua aold (HOBr)? 



5. What la the pH of a l.OM hypobromoua aold solution If .20 mole 
of sodium hypobromlte (NaOBr) is added to .500 liters of the acid. 
Aaume no chango in volume, ^^-au. 



6. a) Define a buffer 



b) Calculate and then describe how you would buffer a solution to 

tuS I n '? "-'V-^^ (HC2H3O2) and sodium acetate 

(HaCoH^Op). Bo work on next pageT 
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6. b) 



1, What are the concentrations of all the particles present in 
.OlA solution of sulfuroua acid (HgSOj) or {^Q^ + HgO)? 



(S02)«(H2S05)s 
(HS0-5~)« 
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jiage 4 



\ihat la the sulfide Ion concentration (S") In a eaturatod 
solution of HgS that has a pH of 10.0? 
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Unit 12 
Chemistry 113 



Instructor 



1. Given the solubility of a compound or It's ions (in s^^^s 
or aoles perllltars), you should be able to calculate the 
solublllLy product constant (K^^) Combos £-1, E-3 

o P 

ii. Gi'/en tim aolublllty product, consLant (K. ) of any compound^ 
you should be able to calculate tlie concentrations of the 
inns present and calculate the solubility in moles per liter 
or grams/liter.- Comboa E-4, 2, 6, 7, 

jj. Given ihe concentration and amounts (ml) of the solt aol- 
utions and the relevant K, you shouikd be able to calculate 
the ion production and predict whether or not precipitation 
will ryault. Comuoa .E-5, 14, 15, 16, 18, 19. 

4, Given K (from three) and concentration of a salt and the concentration 
of another compound with an ion which is common (or pH), you 

should be able td predict whether or not ppt will result 
Combos £-6, 21, 22, 23, 24, 25. 

5. Given the Kgn (from table) of a particular aalt and the concentration 
of another compound with an ion which le common (or pH), 

you should bo able to palculate the concentration of all lone 
and the solublity in ts/l or moles/l. Comboa E-7, 3, 4, 12, 13, 

■7. Given thj concentration and name of a aolt, you should oe able 
to px-edict acid-baae properties of the solution (hydrolysis) 
and the pH. Combos £-17, 18, 34, 35, 36, 37. 

8, Gxven the foi-mula and the concentration of a solt derived from a 

polyprotic acid, you should bo able to calculate the pH. Combos £-20, 
42 . 

9i 2fou should able to state the principles involving complex ions 
and amphot-iriam and be able to write one example of each 



Main reference is Chapter 17 
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12-1-2 

if. 16 grams. of. SrC20^ wMl dissolve in one liter of water. What is the Ksp of SrC-,0. 

2 4' 

Define solubility product. 



12-1-3 

HCN is soluble to 2.21 x 1 O'S moles/1 . Calculate the Ksp of HCN. 
Define solubility product. 



12-1-4 

The molar solubility of BaCO^ \s k x lO"^ molcs/l. Calculate the Ksp. 
Define the solublility product. 



12-1-5 

Define: solubility product:. 

5^ U.i y, 10-^ ,:u,|,. ,jf Ni(OH) eli.:..;olvos in 1 litc.T of water. C.ilculcite the 

K'.p of N I (OH) . ^ 
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12-2-2 

Ksp of Ba(lO ) = 1.5 X 10 ^. What is th - .;c!obility in moles/liter. 



12-2-3 

How many grams of PbCO^ will dissolve in 500ml of water? 



12-2-4 

-6 



-b 

Ksp« ^.h X 10 for lead Bromide. What are the concentrations of the ions present. 



12-2-5 

How many fjr.iin., of Acjl will dissolve in one liter of water? 
(Ksp of A<)|:= 8.5 X 10"'7) 
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12-3-2 

Win a O.oddoOlM solution of Cu(OH)^ ppt? 



12-3-3 

Using 010M HC 1 as a reagent, what is the minimum concentration (M) of Aq^ that 
must be present. Assume 10.0ml of each solution is present for a total volume of 20 0ml 

-10 

(Ksp for AgCl= 1.7x10 ) 



12-3-4 

What concentration of p'is necessary to start the precipitation of SrF from a 

saturated solution of SrSO,? 2 

(Ksp of SrF^= 7.9 X 10"^°; Ksp of SiSO^= 7.6 x lO"^) 



12-3-5 

A solution is .015M in Mr/^ „ncl'.025M in NH"^. What should the concent ro t i 
K\ic in ordi-r to co'isc MnCOH)^ l.o ^LurL to precipitate? 
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12-4-2 



Will a soluVion of 0.0002M AgCl opt. in an HC 1 solution with a pH of k 6? 
(Ksp AgCl= 1.7 X 10-10) ^ 



12-4-3 

What should (H^) in M bi in a solution that is .25M in Co""^ to prevent ppt. of CoS 
when the solution is saturated with H^S? 

(Ksp pf CoS= 5 X 10" ; K for . 1 OM H2S= 1.1 x lO"^^) 



Asolution that is 0.3CM in H* and 0.15M in J T^' : aturated w,th H S. Should 
NiS precipitate;? 2 

(Ksp of NiS = 3 X lO"^^ K for . i H^f, |.i x 10"^^) 



12-^-5 



A, Will ( -ecipatc o. MnS form wlhen a solution that is IM in acetic acid, HC-H 0^ 
on' .1M in "tn is 'iaturatcid with H^S:? 2 3 2 

i. 

3. If .IM ;n sodium oci/tatc, N.:iC2H^02, will MnS precipi .:..u? 
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Chem 113 
Module 12 



MM 



^' ppI^ITbIf ^fovrnT "^^^^ ^^(^^03)2 a^-'i -OUl with tink\ Will a 
Show calcuJatluns for the Ion produ-t, (Kgp PbFy la 4 a XO"^) 



B. The molar aolublllty of A62C2O4 la ^:.^r2 x IQ-'^M. What la the K 



°' a^pH of^e^O?^ A1(0H)3 ^ solution of .OOOOIOM AICWO^)^ and 
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D. 5tato the principle of amphoterlsia and give an example or 
ampoterlc aubstanoes and how it functions. 



E. A oaturated solution of OaCO, Is 6.86 x lO'^M; the Kao of CaCO» 
1» 4,7x10"=', What is the molar solubility of CaCO, Ih a .050M^ 
solution of (NH4)2C03? 3 . ^ ■» 



P. What Is the solubility of AgBr In israms/llter? 
(Kgp of AfiBr Is 5.0x10-13) 
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page 3 



G. What IS the pH of a .010M solution of K2S? 



H. What is the pH of o .0015M solution of KOBr? 



What is the pH of a .00015M solution of aniline nitrate, CgHSNH^NO^? 
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APPENDIX VI 



IHE SYSTEM 

Based on your expo rience wi th the Objective S/stem of Instructional evaluation, 
please respond to the following questions: 

1. How much did you enjoy learning chemistry through this system (circle 
one) 

1 2 2 1^ 

^^•'■y to a great ^ 

extent much 

2. Which statements best describe your feelings about your involvement 
with this Objective System? (you may select more than one) 

«^^sy can take or leave it 

.'nspiring a real treat 



_a waste of time too tj^^e consuming 

just another course ^did it to please the instructor 



_a very fair way of grading 

sure beats the traditional very helpful way of learning 

method 

Please. ;n:iicate how helpful each of the facets of the system were in learning 
chemistry. (circle one) ' ^ 
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V, K, Burger 
Eastern Campus CCC 



THE BURGER OBJECTi /E SYSTEM (BOS) 



EXPLANATIOM^OF THE OBJECTIVES 

The statements on the following pages arc objectives you arc exp^c ted*- tO'* 
accomplish (learn) during this course. Each objective states a specific skill 
or behavior you must be able to do to prove you "know" the concept or principle 
covered. You will be expected to prove you know these principles and concepts 
"under usual written examination conditions" and to a level of understanding 
equivalent to "A" (90% or above) work. -'.-Th ere are also laboratory objectives which 
"equire completing experiments and handing in complete and adequate lab reports. 
You do not have to accomplish all of the objectives, but the more you do accomplish, 
the higher your grade will be. 



TESTING 

Your first chance to accomplish objectives (i.e. prove you know the concepts) 
is on a regularly scheduled exam day. If you miss any of the objectives you may 
sign-up to reattempt those objectives missed at a later date. Lab objective may be 
accomplished by handing in lab report within one week of completing the experiment. 

2nd> 3rd, ^th,and 5th Tries 

To accomplish an objective missed during the first try, you must fill out an 
"Objective Request Form" found outside of my office, Room 209. These forms must 
be turned in 2k hours in advance of testing time and must contain the following 
information: (subsequent tries follow same procedure) 

1 . Name 

2. Day and Date (you want tc be tested) 

3. Time (of testing) 
k. Course title 

% 5. 3 numbers separated by dashes representing the particular 

objective you want to try. Each objective must be listed 
separately. 

It is recommended that you study just a few objectives and sign-up for retake. 
Only retake objectives you know you can accomplish. Don't just sign-up for all 
you missed. There are time limits for each module(uni t) . 



FEEDBACK (REPORTING BACK TO YOU ) 



Rcsul's of first try v/i 1 I be handed back in class and will be a listing of only 
the objectives you have credit for. Keep an accurate record for yourself. 
Results c - ;bsequent tries will be in an envelope outside my office marked 
"Feedbaci- 'o- ( your courSvC )" 

1 
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GRADES 



Your grade vn 1 1 be determined by tlic number of objectives you accomplish as 
applied to the following scale and noi: the i.unr.ber of tj'les. 

Grade No, of Obiecdves Accomplished 

A More than S0% plus superior performance 

on ^ comprehensive final exam, 

B More than 80% or 90% and less than 

superior performance on a comprehensive 
f i np I exam. 



C Ho[ 'c\^:,r. 70% 

D More than 60% 



Less than 60% - (This grade is not used 
If effort and attendance are good. See 
instructor in case of trouble) 

Gives student an additional time to work 
on objectives. 



Withdr^v; - For student not wishing to 
have earned grade appear in records* 
and not wishing credit. 



ATTENDANCE 

As per college policy "A student may be dropped from a course by his 

instructor whenever total absences e;xeecl three hours in any quarter 

Please see me for any exceptions before the absences occur. 



HOW TO LEARN TH E OBJECTIVES (Hin'cS for nuking it within the system).. 

1. Read objectives and Iinow v-'hat you're resDO.isible for. 

2. Attend class and participate. 

3. Complete labs and lab reports cn lino. 

4. Read text . 

5. Attempt recommendrx! qucStlnnG nnd problemr, in text. 

6. Use slide or islide-t'ipo prrjccniat i ons (avollable from your 
instructor o'* from library). 

7. Buy rnd use poperbaci: reviews ond problen books. 

8. Read other vcrsion^j of sr.mi: topic \i\ texts and other books in library. 

9. Ru^d vj\ tk cdra ony Har.douLj cjiven In claiss. 

10. Meet with a tutor (go to Ixoom 151 to mafcc air rangemc^nt s for the cost-free 
service) 

11. Spend time but spend it as efficiently as po'^sible organize. 

12. Set a schedule for accomp I i shi r.g missed objectives, 

13. This syr.tem allcv;s for Vcjricd rctes of le*irning the materia' h'jt it 
also makes it por^siblo to procrastinate. 

DON-T DO IT T0f([ORRflV/, DO IT NCW! KEEP CN SCHEDULE. 



EKLC 
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APPENDIX VI 



QUESTIONNAIRE 



THE SYSTEM 



I. How much did you enjoy learning chemistry through this system (circle 




to a great 
extent 



very 
much 



w^^h ^ni-^ Statements best describe your feelings about your Involvement 
with this Objective System? • (you may select more than one) ""'^"'^e^'ent 



^too easy 

_inspirlng 

__a waste of ttme 

^'ust another course 

requi rement 

OK 



jcan take or leave i t 



ja real treat 
^too time consuming 
jlid It to please the 
instructor 



sure b-acs the traditional 



method 



^a very fa I r way of 
grading 

j/ery helpful way of 
1 earn I ng 



3» Able to work more at your own rate. 



no help 



very little some 
lielp help 



helpful 



very helpful 



^. No penalty or onus attached to repeating object I 



v^s 
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no help 



very little 
help 



some 
hel p 
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hel pful 



very helpful 



5. The slide/tape self-instructional packages 



"° ^"''^ very little some helpful very helpful 

help help 

6. Specifying exactly what you were responsible for in the form of 
behavior objectives, (no surprises or tricks) 



-J 2 3_ 5 

no help very little some helpful very helpful 

help help 

7. Indicating for each objective, the pages to be read in the text 

1 2 3 ^ 5 

no help very little some helpful very helpful 

help help 

^h.^ I'r. '"dicating for each objective, the problems at the end of the chapter 

that are covered by that objective v-naK-Lcr 

L 2 3 h_ s 

"° ^'^'P helpful very helpful 

help help 



9. Having the answers for aj_l_ the problems assigned from the text 
! 2_. 3 /, 5 



no help very little some helpful very helpful 

help help 

10. Indicating for each objective, the tape/slide packages 

! . 2 3 5 

no help very little some helpful very helpful 

help help 

Er|c ^2 



Ti e lec:ure-reci tatlon method used during class 
I • 2 3 



"° ^^elp very little some helpful very helpful 

help help 



12. When available, the tutors 



3 



"° ^®'P very little some helpful very helpful 

help help 



13. Having no deadlines or time frames for modules 
_! 2 3 



"° help very little some helpful very helpful 

help help 

U. Being able to take the objective tries (tests) at any time you were 
ready, in the testing center 



\ 2 3 . k 5 

"° h^'P very little some helpful very helpful 

help help 

15. The use of objectives when working on an incomplete. (Predict in 
you did not have an "I") 



3 



"° h«^P very little some helpful very helpful 

help help 

16. The mastery concept (showing competence to an "A" level for each 
objective) (It's either right or wrong) and therefore retaking the objectives 

L 2 3 k 5 

"o help v.ry little some helpful very helpful 

help help 
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THE OBJECTIVES 



ERIC 



to know? 



17. Were the objectives clearly stated as to what you were responsible 




very little 
clarity 



J 



no relationship very little some agree greatly 

agree 

19. Based on your reading, viewing tape-slides, and other experiences 
would you say the objectives were appropriate to a siudy of genera? ch^'H^y? 



not appropriate very little some appropriate very 

appropriate 

20. Do you feel the material dealt with within the objectives Is relevant 
to your present or future needs? jev^nves is relevant 



not relevant very little some relevant very 

relevance relevance relevant 

REVISION AND IMPROVEMENT 

tllrsysl^!"'*' following methods might be if incorporated into 

that tlme.^^'"^ '^'^ '° '""^ objectives tries (tests) and have then, graded at 



^ . 2 3 k ^ 



O . "° ^^'P ^^••y ""'e f^elp some help helpful very helpful 
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22. Havino the instructor or a tutor readily available (in same rnoml 
when working slide/tape packages or other sel f- i nstruct iona? rna;er?a?s ^ 



3 



no help 



very little some 
help help 



hel pf ul 



very helpful 



23. Having deadlines for each module when work has to be completed. 



3 



no help 



very little some 
help help 



helpful 



very helpful 



2A. Having 1st try (test) in class on a specific date 



2 



3 



no help 



very little some 
help help 



helpful 



very helpful 



25. Having a sel f - 1 ns true t iona I unit (written, tape, or slide/tape) 
available for each vor series of) objectives. 



3 



no help 



very Uttle some 
help help 



hel pf ul 



very helpful 



ov.r It: '''"^ ''u^ °^ "^'^"'^ 3 or k Objectives) tests (mastery^ 

over the whole module rather than each objective. 



no help 



very little sone 
help help 



hel pfu 1 



very helpful 



27. Being able to give input as to the v,-t covered by the objectives 
J 2 3 ^ 



no help very little some helpful very helpful 

help help 

er|c 



FINAL SECTION 



28. Did tne tests lose their motivational value as a result of the 

opportunity to retake objectives as many times as necessary? 




a good amount almost 

completely 

29. Do you feel your grade earned with this system will be hiaher 



3 



the same same grade but perhaps one d-^finitly at least one 

easier letter grade one letter letter or maybe 

grade rttore 

same In'.rJl ""^^ Structured in a more traditional manner with the 
same conte.t. what deqree of anxiety would you have had? 

^ 2 3 U 



no anxiety very little some a good deal a great deal 

-anxiety anxiety anxiety ar.xiety 

31. Whit was your overall level of anxiety during this course. 

1 2 3 5 

no anxiety very little sone a good deal a great deal 

anxiety anxiety anxiety anxiety 

32. Do you believe this system actually helps you learn chemistry better? 

^ 2 J ij 5 

no help very litt)e some ' helpful very helpful 

help help 



know? 



33. Did the system encourage you to "go back" and learn concepts you didn't 



' ^ 3 



Er|c ^" very 1 1 tt le " -IHSie most of the time frTtT^e time 



.... '"''i'^^e that you will remember the concepts longer (areater 

retention) as a result of this system? 'onger ^greater 



no difference little longer some longer much longer 

35. Old the system encourage you to learn noi • . your own knowledoe 
rather than just learning for the tests? ~ Knowledge 



for tests only very little some 



to a --d :-.^r own 

dtgt i-i kr^owJedge 



i'^! "i"^ '"''"^ "'^''5" (objectives) of rhe ccncep's 

a det-iment to learning the "big p ccure"? / tcncep.s 



5 



learned only pieces very little some to a good learned 

degree concepts 

chemistry?""" specific feedback over ec,ch objective helpful In learning 



3 



very little some :elpful very helpful 

help help 

38. Did you have a tendency >.o cheat to a greater or Ic^er degree? 

1 7 7 1. 



be 



no cheating a little some cheat to a ireat 

extent 

39. If you could assign a letter grade to the objective i.-, ste ii would 
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iiO Would you recommen. the use of this system for all courses you present- 



ly are taking? 



no courses very few some many most 

. '41, Would you reconmend the use of this system for all "hard Core" (nuts 
and Bolts) science and math courses? 



no courses very few some many most 
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